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Knutila: Tool for Evaluating Performance of R & D Engineers

Too often, this article suggests, evaluations of R&D
engineers are made on a subjective basis. Instead,
why not use a scaled rating form, filled out by a
board similar to a medical board?

A TOOL FOR EVALUATING
PERFORMANCE OF R&D ENGINEERS
by Chester Knutila
U.S. Atomic Energy Commission

of manage
in its success. The evaluation form
ment the space age have led
explained in this article is offered
to the creation of a variety of newas a partial solution to the problem
tools for cost and performance con
of project engineer selection and
trol — PERT, PERT/Cost, Critical
evaluation.
Path Scheduling, cost-effectiveness
analysis, and the like. For the most
R&D programs
part, these techniques are designed
The importance of improving the
to ensure adherence to time, cost,
or quality standards.
control of research and develop
In research and development,
ment projects is obvious. In the last
decade R&D has become big busi
however, as in any other field of
management, there is no substitute
ness. The government, through such
for human beings. The man in
agencies as the Department of De
charge of a project may well be
fense, the National Aeronautics and
Space Administration, and the
the most important single element
he complexities

Atomic Energy Commission, spends
some $15 billion a year either in
house or through industry to widen
the frontiers of knowledge
chemistry, space, nuclear power,
oceanography, geology, and a host
of other sciences.
Plans for R&D programs financed
by the government are developed
through the budget process. The
programs are reviewed, approved,
and completed within a framework
that generally specifies objectives,
significant events, schedules, and
cost estimates. This process pro
vides control from the standpoint
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of budgets, schedules, and objec
his ability to produce results with
tives. PERT (Program Evaluation
the limited funds provided to his
and Review Technique) is being
project. He is, in essence, the back
used more and more to control
bone of the R&D industry and the
time schedules, and attempts are
reason the United States has been
so successful in pushing ahead in
being made to apply PERT/Cost
the space race, nuclear energy, and
techniques to the control of
R&D contractors of the govern
other fields of science.
For projects in the field of pure
ment internally prepare similar
budgets and control documents,
research and for projects that are
starting with R&D work papers,
not subject to PERT network anal
ysis and control, neither the gov
which spell out the man-hours, ma
terial and equipment dollars, pur
ernment nor the contractors have
chased service dollars, overhead
any sure means of determining
and general and administrative dol
whether physical progress is keep
lars, etc., comprising the detailed
ing pace with dollar expenditures.
cost estimates for the projects in
Currently, reporting
physical
progress is a technical administra
volved in the government program.
The resulting summary estimates
tive function whereas cost report
are then carefully compared with
ing is an accounting function. Such
Generally, each project is
control as is exercised is of a hitactual expenditures on a monthly
and cumulative basis to assure that
or-miss nature, almost entirely de
the responsibility of a
government and company funds
pendent on the astuteness or aware
highly skilled and educated
are properly expended.
ness of the program administrators
involved.

scientist who bears the title

Project engineer

Generally, each project con
ducted by a government contractor
is the responsibility of a highly
skilled and educated scientist who
bears the title of “project engineer."
He is responsible to company man
agement for the successful com
pletion of the projects. He acts as
the approval authority for all ex
penditures of project funds and de
termines with management ap
proval the nature of the experi
ments
be undertaken. His suc
cess or failure and his entitlement
to incentive compensation, promo
tion, and the like all depend on
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Is cost justified?

Apparently there is no easy an
swer to the perennial question, “Is
the physical progress keeping pace
with the dollars expended?” The
balance of this article is, therefore,
to be construed only as a partial
answer to the problem. It is an at
tempt to provide R&D manage
ment with a tool to assure that
those personnel assigned as project
engineers are aware of the basic
requirements of project control.
Generally, by training and en
vironment, scientific personnel are
more concerned with technical
problems than with such dull, mun
dane aspects of a project as costs,
reports, and budgets. This atti
tude is desirable, for it results in
scientific progress. However, once
an engineer is given responsibility
for a project, he cannot divorce
himself from the nontechnical de
mands of his job. If he is admin
istratively oriented as well as tech
nically oriented, his worth to him
self, his company, and his country
increases. Additionally, if he is sen
sitive to costs, budgets, and related
aspects of technical progress, he
saves time and money for the proj
ect, thereby reducing overall pro-
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of "project engineer,"

but . . . generally by training
and environment, scientists

are more concerned with
technical problems than

with such dull, technical
aspects of a problem as costs,
reports, and budgets . . .
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EXHIBIT I

Project Engineer Evaluation Report

Date of Report:

GENERAL INFORMATION
Name

Title of Project

Project Assigned:

Annual Expenditures of Project: $
Immediate Superior:

Number of Employees Involved in Project:

Other Pertinent Data:

SPECIFIC DATA
Control of Project Objectives:

Numerical Weight of Rating
(5)
(10)
(15)
Numerical
Behind Schedule On Schedule Ahead of Schedule Rating

Project Objectives Being
Met in Timely Manner:
Prior Performance Record
on Assigned

(5)
Fair
Grasp

(10)
Good

(15)
Excellent

Project Objectives:

Understanding of Project’s
Relationship to Total Program:

Understanding of Scientific
Disciplines Involved:
Recording
Procedures Used
in Reports, Notebooks, etc.,
and Clarity Thereof:

Timeliness of Status Reports
Management:
■

Awareness of Budgets
Expenditure Rates:

Clarity and Completeness
Project Proposals:
Documentation and Justifica
tion for Design Changes:
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Project Engineer Evaluation Report
(Continuing)
SPECIFIC DATA cont’d

Numerical Weight of Rating
(3)
(1)
(2)
Good
Excellent
Fair

Control of Resources:

Numerical
Rating

Utilization of Personnel
Effective Manner:

Timely Reporting
Hours Expended:
Control of Material Budgets
and Expenditures:

Apparent Utilization of
Materials & Supplies (Large
Unused Stocks of Supplies
on Hand, Ordering More than
Necessary, etc.):

Condition of Equipment (Used
Effectively, Dusty, Excess
to Needs,

Condition of Work Area (Clean,
Organized, Well-Kept):
Control of Self:

Awareness of New Developments
in His Field of Endeavor:
Engaged in Training

Other

Upgrading in His
Activity
Societies:

Professional

Attendance at Technical
Symposiums, etc.:

Other Factors:

TOTAL SCORE OF RATINGS

Name & Title of Reviewer
Signature and Date

May-June, 1966
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RATING SCALE
Project Engineer's Control of
Capability
Above average
Average
Below average

Project
Objectives

Resources

Self

Total

125-150
90-125
0-90

12-18
6-12
0-6

8-12
4-8
0-4

145-180
100-145
0-100

EXHIBIT 2

Like the rating form itself,

the suggested scale stresses
the project engineer’s grasp
and control of project
objectives; emphasis is

always on completion of the
project within the time

and money limits imposed
by management.
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gram costs to the company and
the government.
One method by which manage
ment might assure itself that the
best project engineers are assigned
to the most critical projects would
be to rate each project engineer on
a scale of from 60 to 180 on the
sample project engineer evaluation
form shown in Exhibit 1 on pages
38 and 39.
Such ratings might be prepared
by a board similar to a contractor
selection board or to a medical
board in an accredited hospital.
The company could appoint, to
terms of varying length, senior
technical personnel whose function
would be to rate each project en
gineer periodically on three main
functions:
1. Control of Project Objectives
(50 to 150 points): This would
cover the engineer’s current and
past performance on projects, his
grasp of such projects’ objectives,
his understanding of the projects’
relationships to total program re
quirements, his understanding of
the scientific disciplines involved,
and the clarity and timeliness of
his reports to and contacts with
management.
2. Control of Resources (6 to 18
points): This would cover the en
gineer’s utilization of personnel,
materials, and capital facilities and
the general conduct of the work.
3. Control of Self (4 to 12
points): This would cover the en
gineer’s knowledge of his field of
endeavor and his attempts to keep
abreast of changes in his
The rating sheets could initially
be compiled by individual mem
bers of the board acting inde

pendently, with final ratings based
on agreement of the entire board
sitting as a whole.
Ranges of standards could be
established to provide a quick
reference for management pur
poses. A suggested scale might run
somewhat as shown in Exhibit 2
above.
Like the rating form itself, the
suggested scale stresses the project
engineer’s grasp and control
project objectives since the primary
emphasis is always on the comple
tion of the project within the time
and money constraints imposed by
management. To conform to the
practice of our mnemonic society,
one might call the entire system
“PEER” (from the initials of the
appended report form, “Project En
gineer Evaluation Report”).
So far is known, the evaluation
system proposed in this article has
not been used by any of the major
defense contractors in the United
States. Most evaluations of scien
tific personnel are still being made
subjectively by management or on
standardized personnel forms that
do not cover the specific points
emphasized in this article.
It is my belief that the evaluation
procedure outlined here (with the
appended form), by focusing the
attention of engineers on the re
quirements of effective project
management, would in the long
run result in better direction of ef
fort, reduced costs, and quicker re
sults. If effectively administered, it
could enable R&D contractors to
cut costs and thus directly reduce
or redirect the amount of taxpayer
funds currently being expended on
research and development.
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